The Effects of Eye Movement Desensitization and Reprocessing (EMDR) on Prospective 1

Imagery and Anxiety in Golfers 2
Memories of traumatic past events have been found to be associated with intrusive images of 3 feared future experiences in clinical research (Brewin, Gregory, Lipton, & Burgess, 2010), 4 and in athletes who experienced performance anxiety (Engelhard et al., 2012; Engelhard et 5 al., 2011) . More specifically, research highlights that up to 60% of athletes with performance 6
anxieties have an inability to stop mental images of poor performance, potentially leading to 7 reduced self-confidence and increased anxiety symptoms (e.g., Hanton, Mellalieu, & Hall, 8 2004) . Accordingly, exploring the efficacy of techniques seeking to deliver effective control 9 over prospective negative imagery is important in applied practice and research. Indeed, one 10 technique which has the potential to positively affect prospective imagery is Eye Movement 11
Desensitization and Reprocessing (EMDR). Moreover, EMDR is a psychotherapeutic 12 technique used to address traumatic memories and imagery, with a strong clinical and 13 research evidence-base in being effective for Post-traumatic Stress Disorder (PTSD), 14 obsessive compulsive disorder, anxiety, and depression issues (Foa, Keane, Friedman, & 15 Cohen, 2008) . 16 In EMDR, situations and triggers linked to past, present and future concerns are 17 identified, and target symptoms are rated as emotional and physical experiences along with 18 negative self-referencing statements (Solomon & Shapiro, 2008) . Processing involves the 19 therapist sitting facing and alongside the client, who is asked to watch the therapist's fingers 20 moving rapidly and rhythmically from side-to-side across the client's range of eye movement 21 in sets of 12-24 movements at an approximate frequency of two left-right cycles per second 22 (Shapiro, 1989) . The client is supported in "noticing" experiences during therapy, similar to 23 the process of mindfulness, aiding development of a sense of mastery and self-efficacy 24 related to the traumatic incident, with more adaptive interpretations and imagery being 25 Given sport performance is shaped by a number of related psychological factors, 1 including self-efficacy (Moritz, Feltz, Fahrbach, & Mack, 2000) , pre-competition anxiety 2 (Woodman & Hardy, 2003) , and the influence of (negative) imagery (e.g., Hanton et al., 3 2004 ; Nordin & Cumming, 2005) , EMDR has the potential to modify the effects of negative 4 experience(s) and imagery. However, to date no published work exists on the area of future 5 oriented imagery in sport. Therefore, the purpose of this study was to add to the extant 6 literature by exploring the effects of EMDR on negative prospective imagery in a sample of 7 amateur golfers. Based on the extant clinical literature, we hypothesized that a brief series of 8 standard protocol EMDR sessions would alter imagery meaning and effects, and that 9 addressing such imagery would reduce cognitive and somatic anxiety. 10
Method 11
Participants 12
Four competitive golfers, who reported experiencing troubling prospective imagery 13 related to their golf, were recruited through local Golf Clubs, and provided informed consent. 14 Imagery issues included a picture of a particular shot repeatedly going into trees at a 15 narrowing of the course, or the golfer being ridiculed by other golfers for hitting a poor drive. 16
Participants were male with wide-ranging ages (ages 15-62; M = 44.5; SD = 20.4), playing 17 experience (years 9-42; M = 26.25; SD = 17.17), and golf handicaps (handicaps 3 to 14; M = 18 6.5; SD = 3.87). Furthermore, two participants had experience at Interprovincial competition 19 (approximately Interstate, or Regional representation). 20
Experimental Design 21
A single-subject, multiple-baseline across-participants design was used (Barker, 22 McCarthy Participants were instructed to complete the study measures (typically taking no more 4 than 10-minutes) 45-60 minutes prior to competition, without referring to previous scores, 5 considering only how they felt at that time. Measures were collected throughout baseline, 6
intervention and follow-up phases. 7
The Competitive State Anxiety Inventory-2R (CSAI-2R). The CSAI-2R has 8
shown a good fit with the factors of somatic (perceived physiological and affective 9 components of anxiety directly related to autonomic arousal) and cognitive anxiety (mental 10 elements related to negative expectation of success or self-evaluation), and positively worded 11 self-confidence (Cox, Martens & Russell, 2003) , stronger psychometric properties than 12 previous versions (CFI = .95, NNFI = .94, RMSEA = .054) and acceptable internal 13 screening interview took place to ensure first that prospective negative imagery had a 18 perceived substantial negative impact on their game, causing anxiety-related symptoms, and 19 second that none of the candidates had a history of significant and unresolved personal 20 trauma (defined as a trauma which caused impairment of personal functioning, typically 21 requiring support or treatment), nor met criteria for current mental health diagnosis. These 22 measures were judged necessary to minimise the chance that the participant might experience 23 painful or unexpected imagery during processing with EMDR. The impact of golf-related 24 imagery was considered substantial if judged so by the player (during the screening 25 interview), with evidence of effect on perceived confidence and quality of play. Furthermore, 1 during the (EMDR) intervention we also determined the effect of the imagery via a subjective 2 distress score during the recall of the imagery. Here a score of 6/10 or above warranted 3 intervention. 4
The lead author has undertaken Level I and II EMDR training in the UK, and has an 5 array of experiences in clinical psychiatry. At this initial screening interview, paper copies of 6 all questionnaires were provided, with clear instructions on their completion. The lead author 7 then followed-up each initial meeting with a phone-call, to ensure satisfactory completion of 8 all measures. 9
In keeping with single-case methodology in sport psychology (see Barker et al., 10 2011), once baseline results showed relative consistency or a negative trend (e.g., worsening 11 imagery or anxiety), the three EMDR sessions were then delivered at weekly intervals, as per 12 the manualized procedure described in the introduction. During the first session only, each 13 participant was guided through the "safe place" procedure (named as "control place" for the 14 athlete), to ensure that in the event of any unexpected trauma or dissociative response 15 occurring, the participant had a safe way of dealing with this. Each participant was then 16 asked to identify specific problematic prospective imagery, which was processed according to 17 EMDR protocol, beginning with processing of any previous "trauma" or triggers (such as a 18 specific golfing experience or memory), before the prospective imagery itself was processed. 19
In every EMDR session, ratings were taken of Subjective Units of Distress (SUDS) related to 20 the problem imagery, to ensure first that the target imagery was significant enough to merit 21 intervention, and second to monitor responses to EMDR. Typically, SUDS will move from 22 7-8/10 to 2-3/10 or lower. Similarly, Views of Cognition (VoC), rating belief in an 23 alternative desirable positive cognition was used to ensure that negative beliefs were replaced 24 with more adaptive ones. Ratings of VoC and SUDs taken during each EMDR session did not 25 EMDR FOR PROSPECTIVE IMAGERY 9 contribute to formal analysis. Participants were then asked to take note of any issues or 1 changes which arose between sessions. The second and third EMDR sessions, occurring one 2
week apart, followed the same manualized steps, omitting the "safe place" procedure. Where 3 prospective imagery had improved, this was discussed with the athlete, exploring the 4 meaning of this and any subsequent change in play. Likewise, variation or emergence of new 5 imagery was explored alongside associated meaning, before processing using eye movements 6
where necessary (e.g., if SUDs rated 6-7/10 or more). All sessions produced opportunities 7
for re-processing of imagery. To capture as many competitions as possible, rating scales 8 were continued for competitions between and after EMDR sessions, terminating 9 approximately four weeks after the final intervention. 10
Treatment of Data 11
Reflecting the divergent literature on the value of visual and statistical analysis in 12 single-case research, a mixed-methods approach was taken to explore practical and statistical 13 significance (Parker & Brossart, 2003) . In this study statistical analysis was used to 14 complement visual inspection of the data. Typically, if both methods of analysis indicate that 15 a treatment effect has occurred, this enhances confidence in the validity of the intervention 16 (Barker et al., 2011) . Indeed, guidelines have been proposed whereby single-case data can be 17 analyzed using parametric tests, once certain assumptions are met (Ottenbacher, 1986 
Impact of Future Events 4
Following EMDR, scores across baseline and follow-up phases (Figure 1 occurred when clubs were hosting competitions marking the start of a National holiday. The 10 three (adult) golfers reported that although competitive, these matches were associated with 11 less stress, and greater enjoyment. Falling immediately before the intervention began for 12 these three, this clearly impacted on the PND analysis (by reducing the immediate "baseline" 13 preceding the intervention), a method that is vulnerable to the influence of outlying results 14 and other external factors (Shadish & Rindskopf, 2007 ). An initial statistical analysis 15 included all data points including the outliers described. Participant 1 showed no outlier 16 effect; removing outliers from participants 2 and 3 showed more clearly the improvement in 17 means in IFES, particularly on PND calculations. Participant 4, who had shown marked 18 positive change after EMDR, but with a clear outlier effect, showed positive but not 19 statistically significant change in mean difference for IFES, CA and SA, which was then 20 found to be statistically significant (p < .05) following removal of the single outlying value. 21 Therefore, it was considered to be justifiable to exclude the outlying results, which would 22
otherwise have obscured what was felt to be an important finding. 23 24 EMDR FOR PROSPECTIVE IMAGERY 11 Subsequently, PND was 100% for participants 1 and 4, 40% for participant 2, and 1 57.1% participant 3. Research indicates that a suggested that 70% PND indicated 2 intervention effectiveness (Scruggs & Mastropieri, 1998) . All Participants showed a 3 reduction in mean IFES scores with effect sizes of 29.9 (large), 1.36, 1.36 and 2.24 (medium) 4
respectively (see Table 1 ). All four participants reported reductions in IFES scores, reaching 5 statistical significance for participant 1 (Mean Difference =14.95; t (1, 7) = 4.35; p <.01), and 6 participant 4 (Mean Difference =19.5; t (1,7) = 4.07; p <.01). 7
Cognitive Anxiety 8
A substantial reduction in cognitive anxiety (CA) was seen in participants 1 and 4, 9
with PND of 100% for participant 1, and 83% in participant 4 (see Figure 2 ). With the most 10 significant drop in IFES score and despite moving up to Interprovincial competition, golfer 1 11 reported a statistically significant improvement in CA (mean difference in phase CA scores = 12 6.25; ES = 4.23 large; t (1,7) = 5.12; p < .001). Participant 4 also showed a statistically 13 significant reduction in CA (Mean Difference = 6.0; ES = 3.6 large; t (1, 7) = 3.00; p <.05). 14 In contrast participants 2 and 3 showed no significant change in CA over the 15 intervention period. Participant 2, with higher average baseline somatic and cognitive 16 anxiety scores than other participants, reported significant personal difficulties and team 17 conflicts during the research period. Negative imagery and anxiety related to golf 18 performance increased intermittently during this phase and were processed in EMDR 19 sessions with apparent benefit (indicated by reduced SUDs in session). During EMDR the 20 golfer began to make connections between events effecting his personal life and golf 21 performance, and to develop thoughts on positive past experience and his contribution as a 22 team player. 23
Somatic Anxiety 24 EMDR FOR PROSPECTIVE IMAGERY 12
A trend towards reduced somatic anxiety (SA) was seen in participants 1 and 4 (PND 1 60% and 83% respectively), of moderate (ES = 1.41) and large (ES = 3.6) Effect Size (see 2 Figure 3 ). A reduction in mean difference in golfer 4 reached statistical significance (t (1,7) = 3 2.81, p <.05). Although participants 2 and 3 showed no significant improvement in SA 4 ratings, participant 3 reported an awareness of the increasing pressure as the season 5 progressed, moving through qualification rounds. In keeping with past research, participant 3 6 found a level of physical arousal to be necessary for optimal performance, interpreting this as 7 signifying his readiness to perform (Jones & Hardy, 1990 ). Processing negative imagery led 8 this player to re-label emotions more positively, for example describing his arousal before a 9 particular shot as being ready for a challenge, rather than hampered by anxiety. 10
In sum, data indicated that following EMDR, all four golfers reported reduced impact 11 of prospective imagery, which was statistically significant for participants 1 and 4. Indeed, 12 the same golfers reported statistically significant reductions in cognitive anxiety. Somatic 13 anxiety demonstrated a reducing trend in participants 1 and 4, statistically significant for 14 participant 4. 15
Social Validation 16
All participants agreed or strongly agreed that addressing the effect of imagery on 17 their golf was important to managing anxiety and golf performance. Although one golfer 18 acknowledged having had concerns about EMDR prior to commencement of the study, none 19 felt that EMDR had caused any problems. All agreed or strongly agreed that EMDR had 20 helped them deal with imagery in their golf, and all reported that they would recommend 21 EMDR to golfers who had psychological difficulties with their game. Three of the four 22 confirmed that they still used EMDR techniques in their game (e.g., recalling positive 23 imagery), noting improvements in their mental game after EMDR. Two reported "some 24 improvement" in handicap, one a "definite improvement". Commenting on why change in 25 performance might have occurred, one responded: "I used positive imagery and my control 1 place to help me when I felt pressure during competitive rounds". Another replied: "Framing 2 the positive images to a safe place allows bad thoughts to leave". 3
Discussion 4
We add to the extant EMDR in sport literature by examining the effects of EMDR on 5 negative prospective imagery in amateur golfers. To this end, this study is the first to explore 6 the application of EMDR on prospective imagery in a sport. Supporting the first of our 7 hypotheses, we found that following three EMDR sessions, all four golfers experienced 8 reductions in the negative effects of prospective imagery, in keeping with previous clinical 9 reports (Romain, 2013) . Importantly, during EMDR, the therapist asks the client to recall the 10 troubling image and identify negative emotions, sensations and beliefs. All four golfers 11 identified negative core beliefs including fears of failure and ridicule, which were processed 12 according to EMDR protocol, before further processing of negative imagery until resolved 13 (Shapiro, 2012) . For example, one golfer reported prospective images of his shot going "out-14 of-bounds", where the course narrowed. He was able to recall an image of this happening in 15 previous rounds, associated with frustration and embarrassment. During EMDR, the old 16 memory and associated negative beliefs were processed, before addressing prospective 17 imagery. The golfer reported that following processing, the image of the course changed until 18
he could see only the fairway beyond, not the obstacle itself. Anxiety related to the image 19 reduced significantly in session with reduction in IFES apparent for the duration of the 20 follow-up. This example illustrates the importance of past experience and interpretation of 21 events, and may help explain varying responses to the intervention. 22
Although three sessions of EMDR appeared to be effective in reducing the impact of 23 imagery, personal meaning and associations may require further processing. For example, 24 the use of EMDR in trauma has shown improvement in both cognitive and somatic symptoms 25 (Shapiro, 1989) , however more sessions (>3) might be required for the effects to be 1 maintained. Following EMDR, trauma imagery and avoidance generally improve more than 2 anxiety and withdrawal, potentially related to re-traumatization (e.g., Blake, Abueg, 3
Woodward, & Keane, 1993). To illustrate this, as the golfers continued to be exposed to their 4 own "traumas" this may have contributed to the apparently greater effects on cognitive over 5 somatic anxiety, and underscores the importance of processing all emotional and cognitive 6 associations wherever possible. These associations would be expected to shape the athlete's 7 appraisal of both anxiety/arousal and related imagery and should be amenable to specific 8 processing using EMDR. It may also be that physiological symptoms (identified as anxiety) 9 remain conditioned by competition, even after the psychological aspects of the "trauma" have 10 been processed. These symptoms would be beneficial if labeled as facilitative as in elite 11 athletes (Jones & Hardy, 1990; Rees, Ingledew, & Hardy, 2005) . Perceived control as part of 12 the three-dimensional model of anxiety has been shown to have significant effects on sport 13 performance (Cheng, Hardy, & Woodman, 2011), and therefore it may be that negative future 14 imagery impacts significantly upon athletes' perceptions of control and coping . 15 In keeping with other single-case research (Barker et al., 2011) , this work was subject 16 to certain limitations. Time limits on data collection (e.g., athletes' competition and 17 availability schedules) meant that extraneous factors may have exerted greater effect on phase 18 data, which would have been minimized had baseline and intervention/follow-up phases been 19 further extended. In practice, greater flexibility in the scheduling of EMDR, where more 20 individual allowance for processing to occur, may be helpful in shaping further intervention 21 and the responses to this. Furthermore, in this study, we relied wholly on self-report measures 22 with which to determine intervention efficacy and effectiveness. Indeed, the use of objective 23 measures such as golf scores or handicap change, would have provided further contextual 24 information along with exploration of the performance benefits of EMDR in sport. Finally, 25
we appraise that data have been collected from amateur level golfers and therefore 1 generalizing findings to professional golfers may be problematic. To this end, we support 2 recent calls in applied sport psychology to explore research opportunities with elite and or 3 professional athletes when possible (Barker, Mellalieu, McCarthy, Jones, & Moran, 2013) . 4
As EMDR should be seen as an integrative therapeutic technique rather than simply a 5 form of "desensitization" it should be stressed that the process belongs most effectively as 6 part of a holistic assessment and intervention program for the athlete. Although the four 7 golfers in this research were each motivated to seek help, cautiously optimistic about the 8 procedure, and had been screened for previous mental health difficulties, it was noted that in 9
processing key target imagery, previous experience (small "t" trauma) invariably became 10 important, requiring that negative self-belief and associated affect had to be processed in 11 parallel. The potential for previously unresolved trauma to be uncovered remains, and must 12 be explained carefully to potential participants. EMDR training and accreditation requires 13 the practitioner to be a licensed Mental Health Practitioner, or senior student or Intern on an 14 approved mental health course (EMDR International Association; http://www.emdria.org). 15
The practice of EMDR in sport therefore remains the purview of those with clinical Mental 16
Health experience, and given the potential for previous trauma to re-emerge, informed 17 consent and safe de-escalation strategies remain essential to safe and effective EMDR 18 practice. The "therapeutic" potential however appears to be meaningful given the 19 experiences of the golfers in this study. To illustrate this, once engaged in the process, the 20 participants enthusiastically provided often vivid examples of imagery and facilitative anxiety 21 with which to work, suggesting that EMDR could be a useful adjunct to many areas of 22 performance enhancement. Indeed, Bennett and Maynard (2016) noted the value of EMDR, 23 stressing the importance of a multi-disciplinary approach, involving athlete, clinician and 24 coach/support team. 25
This study is the first to explore the effects of EMDR on the deleterious effects of 1 negative prospective imagery in sport, specifically here in golf, however future researchers 2 might extend this work in other sport settings. As well as using EMDR to diminish the 3 effects of 'flash-forwards' imagery, the Performance Enhancement protocol (Foster & Lendl, 4 1995 ) could be explored as a counterbalance to prospective negative imagery, assisting the 5 athlete in developing or enhancing awareness of personal strengths or coping strategies as an 6 aid to future performance. As confidence in individuals' abilities to use imagery is linked to In this study we have highlighted how EMDR may reduce the deleterious effects of 13 negative future oriented imagery in sport, demonstrating the potential for directly reduced 14 perceived impact, as well as cognitive and somatic anxiety measures. The participants ' 15 reports of social validity and acceptability underscore the potential for this intervention to 16 play a valuable role in addressing the performance limiting effects of 'flash-forward' 17 imagery. 18 
